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SUBMICRON-LIPOSOME CONTAINING TRITERPENOID AND A 
METHOD FOR PREPARING THE SAME 



FIELD OF THE INVENTION 

5 

The present invention relates to a liposome containing triterpenoid and a 
method for preparing the liposome. More particularly, the present invention 
relates to a submiron-liposome obtained by capturing water- or solvent-insoluble 
triterpenoid into a bilayer liposome at a high concentration and to a method for 
10 preparing the submiron-liposome. 



BACKGROUND OF THE INVENTION 



Liposome is a colloid particle of aqueous dispersion type and formed by a 
15 self-assembling process of lipid molecules that have inner aqueous phase 
separated by hydrophobic phospholipid bilayer. Liposome was first introduced in 
1965 for artificial cell membrane research (J. Mol. Biol. 13: 238-252), and has 
been widely studied for drug delivery carriers since 1970's. It has been applied 
to various uses based on its colloid and surface property, drug carrying ability, 
20 and amphiphilic property. For examples, it has been applied for pharmaceutical 
applications including delivery carriers of antibacterial, anticancer drug and 
vaccine development and for cosmetic applications including skin care products 
and hair conditioning products. 

However, the early-made liposome developed for drug delivery system was 
25 not fully satisfactory due to its biological and colloidal instability and irregular 
amount of encapsulation. Thus, methods for increasing the stability of liposome 
were extensively studied, and as a result, the stability was improved by 
introducing polymeric stabilizer and biological molecules stabilizing liposome 
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bilayer. Since then, liposome-based products such as antibacterial or anticancer 
substances have been invented. 

Liposome, due to its vesicular properties, can solubilize hydrophobic 
compounds into its hydrophobic membrane bilayer and can encapsulate 
5 hydrophilic compounds in its aqueous core. Because of these properties, 
liposome has been applied to encapsulation carrier for many substances. 
Liposome can encapsulate such compounds as having low solubility or high 
toxicity that is not allowable for medical dosage, therefore, it is very useful for 
drug carrier, which can reduce the toxicity and deliver bioactive substances for a 
10 long time. 

There are two different kinds of methods to prepare submicron-liposome. 

In the present invention, submicron-liposome means nano-scaled liposome. 

The first method is inducing spontaneous formation of liposome by the 
15 self-assembly of the lipid molecules. This method includes, for examples, a 
spontaneous formation of vesicles by controlling pH, by adding surfactant, or by 
removing surfactant from mixed micelle system. 

The method of controlling pH is limited to specific phospholipids whose 
solubility is changed according to pH. In this method, the difference of pH 
20 between the inside and the outside of the liposome results in different curvature 
of inside and outside of the liposome, which leads to spontaneous formation of 
the submicron-liposome. However, this method cannot be applied to the 
phosphatidylcholine-based lipids that are most generally used in the preparation 
of the liposome. 

25 The method of adding surfactant uses single-chained surfactant in order to 

correct curvature of the phosphatidylcholine to that of a circle. Adding a 
surfactant results in a smaller liposome compared with that of no addition, but 
the liposome is still lager than those of the former methods. 

The method of removing surfactant from mixed micelle system is achieved 
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by gradually removing ionic surfactant from micelle system comprising ionic 
surfactant and phospholipid. This method results in a minute and uniform 
liposome, but it is not applicable to mass production, and needs special 
equipment to remove surfactant and very long manufacturing time. 
5 The second method uses mechanical force or energy such as extrusion, 

french press, high pressurizing, ultrasonication treatments or the like to 
micronize hydrated or swollen liposome. The procedure of this method can be 
divided in two steps; the first step is preparing large multilamellar liposome and 
the second step is micronizing the large multilamellar liposome. 

10 In the first step, lipid is dissolved in a volatile organic solvent and dried 

under a reduced pressure to remove solvent so as to form a lipid film on the walls 
of the container; and then, aqueous dispersant is added thereto to hydrate and 
swell out the lipid film to form a liposome. Because the above-obtained 
liposome is multilamellar vesicle type and has large diameters in a range of 

15 several-several hundreds of micrometer, the large vesicle is subjected to a 
mechanical force or energy of the second step to obtain smaller liposome. Each 
of the second steps is different only in the form or way of applying energy to 
micronize the liposome. 

Submiron-liposome also can be obtained by dissolving a lipid in an ethanol 

20 to prepare an ethanol solution of lipid and then adding the ethanol solution into 
an aqueous dispersant gradually. Since the liposome property prepared by this 
method depends on the addition rate of the ethanol solution and lipid 
concentration in ethanol, it is difficult to form highly concentrated liposome. In 
addition, this method needs additional process for removing a large quantity of 

25 ethanol used. (D.D Lasic, Liposomes: From physics to applications, 1993, 
Elsevier science B.V.). 

Thus, it has been desired a new method for preparing submicron-liposome 
without applying additional compound or mechanical force. 

Triterpenoid is a natural bioactive compound and is a general name of a 



pentacyclic compound including ursolic acid, betulinic acid, boswellic acid, 
oleanolic acid, etc. It has been reported that triterpenoid has effects on 
anti-cancer, hepatic protection, anti-inflammation, anti-ulcerative, antibacterial, 
anti-scorbutic, antiviral, collagen biosynthesis, lipid biosynthesis, or the like. 
5 However, triterpenoid is hardly insoluble in both water and solvent, resulting in 
that it is difficult to be incorporated into cosmetics more than 0.02% by weight. 
(Rios, J.L., Recio, M.C., Manez, S., Giner, R.M., 2000. Natural triterpenoids as 
anti-inflammatory agents, hi: Atta-Ur-Rahman Ed., Studies in Natural Products 
Chemistry: Bioactive Natural Products, vol. 22. Elsevier science, Amsterdam, pp. 

10 93-143, parte.) 

It has been reported that when a hydrophilic or lipophilic compound is 
loaded in a liposome, skin penetration of the compound is improved and 
therefore, the biological efficacy of the compound can be increased. Because of 
this reason, the studies on the liposome containing triterpenoid at high 

15 concentration have been extensively conducted, but the results of these studies 
are not satisfactory because the content of triterpenoid in an aqueous solution is 
still too small and toxic solvent is needed. (Both, D.M., Goodtzova, K., Yarosh, D.B., 
Brown, D.A., 2002. Liposome-encapsulated ursolic acid increases ceramides and 
collagen in human skin cells. Arch. Dermatol. Res. 293, 569-575; Ostro, M.J., 

20 Liposomes: From Biophysics to Therapeutics, Marcel Decker, New York, 1987.) 
Therefore, in order to apply the triterpenoid to the cosmetics, it is necessary to 
find a method for encapsulating the triterpenoid at high concentration while using 
non-toxic solvent. 

Under these circumstances, in order to overcome the above-described 
25 technical limitations of applying triterpenoid, the present inventors have done 
extensive studies on the preparation of a triterpenoid liposome and the chemical 
properties of triterpenoid. As a result, the inventors have succeeded in 
obtaining submicron-liposome having triterpenoid uniformly loaded therein and 
certifying their activities. 
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SUMMARY OF THE INVENTION 

The present invention provides a method for preparing submicron-liposome 
5 containing triterpenoid at high concentration while using non-toxic solvent 
without intense mechanical treatment. 

The present invention also provides submicron-liposome containing 
triterpenoid at high concentration. 

Further, the present invention provides cosmetic compositions containing 
10 bioactive triterpenoid liposome as described above. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a picture of transmission electron microscope of liposome prepared 
15 in Example 1. 

Fig. 2 is the result of wide-angle x-ray diffraction by the liposomes of 
Examples 1, 3, 4, 5, and 6 and oleanolic acid (OA). 

Fig. 3 is the intermolecular spacing of lecithin molecules in the liposomes of 
Examples 3, 4, 5, and 6. 
20 Fig. 4a is the result of thin layer liquid chromatography of ceramide 

synthesized by the liposome of Example 1. 

Fig. 4b is the result of thin layer liquid chromatography of ceramide 
synthesized by the liposome of Example 5. 

Fig. 5 is the result of western blotting of proteins expressed by the 
25 liposomes of Example 1 and 5. 

DETAILED DESCRIPTION OF THE INVENTION 



The following is a detailed description of the present invention. 
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The present invention provides a method for preparing submicron-liposome 
containing triterpenoid at high concentration, wherein the triterpenoid is 
uniformly loaded and can exhibit biological activity. 

In the present invention, submicron-liposome means micronized liposome. 
5 Specifically, in order to incorporate triterpenoid at a high concentration and 

uniformly into a liposome, the present invention employs triterpenoid having 
acid group, and by adding a base, the triterpenoid is transformed into its salt with 
surface activity. The transformed triterpenoid salt is a surfactant of high HLB, 
and it forms mixed micelle system when mixed with low HLB lipid. The 

10 above- obtained mixed micelle system has minute diameter of about I'-lOOnm 
and maintains its pH in a range of 10—11. In addition, by adding an acid to 
decrease its pH to 5—8, the triterpenoid salt transforms back to the original form 
having acid group, and thereby loses its surface activity resulting in changing the 
mixed micelle system into a liposome. During the transformation, triterpenoid 

15 is loaded into the liposome at high concentration. 



A method for preparing the present submicron-liposome containing 
triterpenoid at high concentration may comprise the following steps of: 
(a) dispersing triterpenoid into a polyol while heating up to 60-70 ; 
20 (b) adding a base into the dispersion of step (a) to decrease its viscosity; 

(c) dissolving phospholipid in an ethanol at room temperature; 

(d) adding the ethanol solution of step (c) into the dispersion of step (b); 

(e) adding the mixture of step (d) into distilled water and then emulsifying; 

and 

25 (f) adding an acid to the emulsion of step (e) to prepare submicron- 

liposome. 

Hereinafter, the submicron-liposome may be called as "triterpenoid 
liposome. 
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In step (e) and (f) the mixture is micelle typo, and the micellar mixture is 
transformed into liposome in step (f) while returning the triterpenoid salt to an 
acid type. 

In the liposome obtained by the above method, triterpenoid is uniformly 
5 contained in liposomal bilayer at high concentration. 

The present invention is described hereinafter in more detail. 
In the present invention, lecithin may be preferably employed as a 
phospholipid. 

10 Lecithin employed in the present invention is conventionally extracted from 

soybeans or yolks and refined. Lecithin is a phospholipid with fatty acid chain 
of 12-24 carbons, comprising phosphatidylcholine, phosphatidylethanolamine, 
phosphatidylserine, phosphatidylglycerol, phosphatidylinositol, phosphatidic acid 
and other fatty acids obtained by hydrolysis thereof. 

15 It is preferably to employ an unsaturated lecithin with hydrophobic group 

having about 0-3 of double bonds, and a mixture of lecithin containing 70-95 
wt% of phosphatidylcholine depending on the purification is preferable. And, 
because the double bonds of fatty acid chain are easily oxidized by water or 
active oxygen, partially hydrogenated lecithin may also be employed in order to 

20 improve chemical stability. More preferably, unsaturated lecithin containing 
90-95 wt% of phosphatidylcholine isolated from soybeans may be employed, 
and it may be employed in an amount of 0.001-15% by weight, and preferably, 
1-10% by weight based on the total weight of the liposome. 

Active components loaded into the liposome of the present invention are 

25 triterpenoids having one or more acid group, for example, ursolic acid, oleanolic 
acid, centella asiatica extract, betulinic acid and (J-boswellic acid are useful 
triterpenoids. The content of triterpenoid in the present triterpenoid liposome 
may be in a range of 0.001-5% by weight, and preferably, 0.5-2.5% by weight 
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based on the total weight of Hposome. 

In order to load the triterpenoid into liposome, triperpenoid is dispersed in a 
polyol while heating, and cooled to a room temperature, and then a base is added 
to prepare dispersion with low viscosity. Ethanol solution of lecithin prepared 
5 by dissolving a lecithin in ethanol is added to the dispersion, and then dissolved 
at a room temperature entirely. The above-obtained mixture is added into 
distilled water and then emulsified to prepare translucent dispersion system. 

A base employed at this step may be triethanolamine, triisopropanolamine, 
potassium hydroxide, 2-aminobutanol, sodium hydroxide, ammonium hydroxide, 
10 calcium hydroxide, or the like. Preferably, a base with same normality as that 
of the triterpenoid may be added in an amount of 0.001-0.5% by weight based on 
the total weight of liposome to control the pH as 1 0-^11. 

Finally, by adding an acid to the translucent dispersion system, the 
translucent dispersion system is transformed to liposome dispersion. Preferably, 
15 pH of the final liposome dispersion is controlled. to be in a range of pH In 
order to control the pH, an acid with the same normality as that of the above base 
is added to the translucent dispersion system, which leads to transformation from 
mixed micelle to liposome. The acid comprises adipic acid, boric acid, citric 
acid, acetic aid, formic acid, fumaric acid, lactic acid, glycolic acid, succinic acid, 
20 propionic acid, pyruvic acid, phosphoric acid, or the like. As the result of the 
addition of acid, the submicron-liposome of the present invention containing 
triterpenoid is finally obtained. 

Triterpenoid liposome provided by the present invention may have a 
diameter in a range of 0.001-10)^, preferably 0.1--L0/iin, and more preferably 
25 0. 1-^0.2^^1. The size of the triterpenoid liposome is not restricted, and it is 
preferable to contain uniform-sized liposome. In this case, the size of the 
uniform-sized liposome may be preferably 0.1-l.O^mi. 

For the stability of the liposome dispersion, a polymer thickner may be 
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employed, and the polymer thickner may comprise polyacrylic acid; 
polymethacrylic acid; polyurethane having polyethylene glycol as a hydrophilic 
group; polyvinyl alcohol; di- or tri-block copolymer of polyethyleneoxide and 
polypropylene oxide; xanthan gum; hyaluronic acid; hydroxyethylcellulose; 
5 hydroxypropylmethylcellulose; carboxymethylcellulose; hydroxybutylmethyl- 
cellulose; methyl hydroxyethylcellulose; polyglutamic acid; chitosan, etc, and 
may be employed in an amount of 0.1--0.5% by weight. 

The preparation method and the triterpenoid submicron-liposome of the 
10 present invention have the following advantages. 

First, triterpenoid can be loaded into the submicron-liposome at a high 
concentration while using non-toxic solvent; 

Second, because insoluble triterpenoid is loaded in a liposome at a high 
concentration, it can exhibit much higher biological activity than conventional 
15 triterpenoid existing as a free crystal state; 

Third, skin penetration of triterpenoid can be promoted by the improved 
skin absorption of the unsaturated lecithin (phospholipid). 

Fourth, because the transition from a dispersion system to a liposome is 
self-assembling process, mechanical treatment is not required and thereby 
20 submicron-liposome having uniform size can be achieved; 

The submicron- liposome containing triterpenoid may be incorporated into 
skin-care compositions including cosmetic compositions, pharmaceutical or 
quasi-pharmaceutical compositions, and its formulation is not limited. For 
25 examples, it may be formulated, but not limited thereto, into basic skin-care 
products, make-up products, cleansing products, hair-styling products, hair-tonic, 
hairdyes, lotion, cream, gel, patch, sprays, or the like. 

For example, the skin-care composition of the present invention may have a 
formulation of skin softener, toilet water, nutrition toilet water, nutrition cream. 
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massage cream, essence, eye cream, eye essence, cleansing cream, cleansing 
foam, cleansing water, pack, powder, body lotion, body oil, body essence, 
make-up base, foundation, hairdyes, shampoo, body cleaner, tooth paste, oral 
cleaner, patch, sprays, or the like 

5 

PREFERRED EMBODIMENT OF THE EWENTION 

The present invention will be described in more detail by the following 
examples and experimental examples, which should not be considered to restrict 
10 the scope of the present invention. 

<Example 1> 

2g of ursolic acid (UA) was dispersed in 15g of butylene glycol while 
heating. 1.4g of potassium hydroxide was added to the above-obtained 

15 dispersion and dissolved entirely. lOg of unsaturated lecithin containing 
90'-'95wt% of phosphatidylcholine isolated from soybeans was dissolved in 4g of 
ethanol and then mixed with the above dispersion to obtain transparent solution. 
This solution was added to 64g of distilled water and then agitated for 30 minutes 
at 300 rpm, at a room temperature. 1.8g of citric acid was added thereto to 

20 obtain the aimed liposome containing 2wt% of ursolic acid. Prepared liposomes 
are visualized by transmission electron microscope in Fig. 1 . 

<Example 2> 

2g of betulinic acid was dispersed in 15g of butylene glycol while heating. 
25 1.7g of potassium hydroxide was added to the above-obtained dispersion, and 
dissolved entirely. lOg of unsaturated lecithin containing 90-^9 5 wt% of 
phosphatidylcholine isolated from soybeans was dissolved in 4g of ethanol and 
then mixed with the above dispersion to obtain transparent solution. This 
solution was added to 64g of distilled water and then agitated for 30 minutes at 
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300 rpm, at a room temperature. 1 .9g of citric acid was added thereto to obtain 
the aimed hposome containing 2wt% of betuHnic acid. 

<Comparative Example 1 and Examples 3, 4, 5 and 6> 
5 Oleanolic acid as shown in Table 1 was dispersed in 5g of propylene glycol 

and lOg of ethanol while heating. Potassium hydroxide as shown in Table 1 
was added to the above-obtained dispersion and dissolved entirely. lOg of 
unsaturated lecithin containing 90— 95wt% of phosphatidylcholine isolated from 
soybeans was dissolved in 4g of ethanol and then mixed with the above 
10 dispersion to obtain transparent solution. This solution was added to 64g of 
distilled water and then agitated for 30 minutes at 300 rpm, at a room 
temperature. Citric acid as shown in Table 1 was added thereto to obtain the 
aimed liposome containing oleanolic acid as shown in Table 1 . In Comparative 
Example 1, no oleanolic acid, no potassium hydroxide no citric acid were added. 

15 



[Table 1] 

The contents of oleanolic acid, potassium hydroxide and citric acid 





C. Ex. 1 


Ex.3 


Ex.4 


Ex. 5 


Ex.6 


Oleanolic acid (g) 


0 


0.5 


1 


2.0 


2.5 


Potassium hydroxide (g) 


0 


0.35 


0.7 


1.4 


1.75 


Citric acid (g) 


0 


0.44 


0.88 


1.75 


2.18 


Content of oleanolic acid in liposome (wt%) 


0 


0.5 


1.0 


2.0 


2.5 



20 

<Example 7> 

Ig of ursolic acid, 0.7g of oleanolic acid and 0.5g of centella asiatica extract 
were dispersed in a mixed-solvent of 13g of butylene glycol and 2.5g of 
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propylene glycol while heating. 1 .2g of potassium hydroxide was added to the 
above-obtained dispersion, and dissolved entirely. lOg of unsaturated lecithin 
containing 90'-95wt% of phosphatidylcholine isolated from soybeans was 
dissolved in 4g of ethanol and then mixed with the above dispersion to obtain 
5 transparent solution. This solution was added to 64g of distilled water and then 
agitated for 30 minutes at 300 rpm, at a room temperature. 1.48g of citric acid 
was added thereto to obtain the aimed liposome containing 1 .Owt% of ursolic 
acid, 0.7wt% of oleanolic acid and 0.5wt% of centella asiatica extract. 

10 <Experimental Example 1> Particle size measurement by using dynamic light 

scattering particle size distribution analyzer 

Average particle size of triterpenoid liposome prepared in Comparative 

Example 1 and Examples 1^7 was measured by using dynamic light scattering 

particle size distribution analyzer. The scattering angle was fixed as 90^ and 
15 temperature was maintained as 25 *C while measuring. The results are shown in 

Table 2. 



[Table 2] 

Average size and stability of liposome prepared in Examples and C. Example 





C. Ex. 1 


Ex. 1 


Ex.2 


Ex.3 


Ex.4 


Ex.5 


Ex.6 


Ex.7 


Average particle 
size(m) 


0.879 


0.175 


0.253 


0.533 


0.225 


0.166 


0.278 


0.129 


Degree of 
precipitation 


3 


1 


1 


2 


1 


1 


2 


1 


[Note] Degree of precipitation: ranges 1~5, higher num 
precipitate 


t>er means greater quantity of 
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The liposome prepared in the present invention has the diameter within the 
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range of 0.1-0.3//in, which is very uniform and smaller than that of liposome 
prepared in Comparative Example 1 . In addition, the present liposome is very 
uniform in its size and has sub-micron type having very low precipitation 
intensity, which means a good colloidal stability. Compared with the 
5 Comparative Example 1, all the liposome of the present invention containing 
triterpenoid was self-assembled sub-micron liposome, regardless of the kinds and 
content of triterpenoid. 

<Experimental Example 2> Wide angle X-ray diffraction 

10 The structures and the crystallinities (crystalline property) of the liposome 

were analyzed with powder XRD equipped with wide-angle diffractometer 
(Rigaku/USA, D/max-RB) using Cu-Ka (A.=L54A) ray. The oleanolic acid 
(OA) and liposome prepared in Examples 1, 3, 4, 5 and 6 and frozen-dried were 
analyzed by X-ray diffraction in wide-angle (0 = 2-50°), and the structures of 

15 hydrocarbon chains and the molecular distances of oleanolic acid (OA) crystals 
were determined by the result of the X-ray diffraction. As can be seen in Fig. 2, 
specific peak of OA crystal was not observed in the liposome encapsulating the 
OA. Diffractions in a wide range of near 20° were observed because lipids 
formed smectic (lamellar) liquid-crystal phase^ which correspond to the distances 

20 between lipid molecules. As can be seen in Figs. 2 and 3, 29 value at maximum 
diffraction (peak) increased as the contents of OA increased and became 
saturated (no more increasing) at 25.4 mole % of OA, which is resulted from the 
increase of the distance between lecithin molecules (intermolecular space) due to 
the addition of OA into the bi-layer of the liposome, and at 25.4 mole % of OA, 

25 OA is saturated in the bi-layer and therefore OA is not able to be added any 
more. 

<Experimental Example 3> Ceramide biosvnthesis 
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The quantity of ceramide synthesized in the skin of the hairless mice treated 
with the liposome was measured according to the kinds of triterpenoid liposome. 
The liposome prepared above was applied onto the back of the mice, and then, 
the back was cut into Snuif area and preserved in the refrigerator at -20 . 2.5% 
5 of trypsin-ethylenediaminetetraacetic acid was added thereto, and then epidermis 
was separated from dermis. Lipid was extracted only from the epidermis and 
analyzed with a thin layer liquid chromatography, and then evaluated by 
CAMAG colorimeter. 

Synthesized ceramide was found from all the samples of Examples 1^6 and 

10 Comparative Example 1 and the results were illustrated in Fig. 4a and Fig. 4b. 
Compared with the synthesis of the ceramide when the liposome of Comparative 
Example 1 was treated, treatment of the liposome of Example 1 led to 180% 
increase in the biosynthesis of ceramide, and Examples 3, 4, 5, 6 showed 143%, 
174%, 212% and 232% of increase, respectively. 

15 Western blotting of proteins extracted from epidermal layers of hairless 

mouse was carried out to reveal the degree of keratinocyte differentiation of 
triterpenoid-containing liposomes. Only OA-containing liposome showed 
distinctive protein expressions, whereas UA-containing liposome and control 
(empty liposome) showed the similar results to untreated sample as seen in Fig. 5. 

20 Among expressed proteins, filaggrin is a precursor of natural moisturizing factors 
that results from keratinocyte differentiation, and transglutaminase is a kind of 
differentiation markers. Both of OA- and UA-containing liposomes significantly 
increased the amount of total ceramides in hairless mouse skin. The Western 
blotting analysis was performed according to "Yarosh, D.B., Both, D., Brown, D., 

25 2000. Liposomal ursolic acid (merotaine) increases ceramides and collagen in 
human skin. Hormone Res. 54, 318-321". 

This result confirms that triterpenoid loaded in the present liposome exhibits 
more effective activities. 
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Thus, the present liposome can enhance ceramide biosynthesis of the skin 
by containing triterpenoid at high concentration to improve skin condition. 

Formulations of the present invention were described hereinafter. Each of 
5 the skin application was prepared according to the tables below and conventional 
manufacturing methods, using liposome dispersion of the present invention. 



<Formulation 1> Skin softner 
[Table 3] 



Materials 


Composition (% by weight) 


Detain 


3.0 


Natto gum 


3.0 


Cellulose gum 


0.005 


Ethanol 


5.0 


Preservative 


0.5 


Liposome dispersion of Example 4 


5.0 


Polyoxyethylene hydrogenated castor oil 


0.2 


Tocopheryl acetate 


2.0 


Pigments 


q.s. 


Perfume 


q.s. 


Distilled water 


To 100 
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<Formulation 2> Nutrition toilet water 
[Table 4] 



IVfaterials 


Comnosition (^/a bv weieht^ 




4.0 




1.0 


Lipophilic monostearic stearate 


1.0 


Slniifilsi'np 


0.5 


T inn^nnnp Hi^npr^ion of Pxarrrnlp 4 


5.0 


Pol vsorhatp-fiO 


1.5 


Sorbitan sesquioleate 


0.5 


Glycerin 


5.0 


Triethanolamine 


0.5 


Carboxyvinyl polymer 


0.2 


Preservative 


q.s. 


Pigments 


q.s. 


Perfume 


q.s. 


Distilled water 


To 100 


<Formulation 3> Cream 
[Table 5] 


Materials 


Composition (% by weight) 


Beeswax 


1.0 


Glyceryl stearate 


3.0 


Cetostearate 


2.5 


Polysorbate-60 


1.0 


Sorbitan sesquioleate 


0.5 


Cetyl ethyl hexanoate 


0.5 


Squalane 


2.0 


Liquid paraffin 


5.0 


Mixture of active ingredients 


5.0 


Glycerin 


3.0 


Propylene glycol 


3.0 


Liposome dispersion of Example 5 


5.0 


Preservative 


q.s. 


Pigments 


q.s. 


Perfume 


q.s. 


Distilled water 


To 100 
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<Formulation 4> Lotion 
Table 6] 



MatetiEls 


v^omposiiion \/o oy weignxj 


Glyceryl stearate 


1 c 

i .3 


Polysorbate 


1 c 
i ,J 


Sorbitan sesquioleate 


U.J 


Cetyl ethyl hexanoate 


Z.U 


Scjualane 




Lanolin 


z.u 


Glycerin 




i^arDOA.y vinyi poiymcr 


U.J 


Collagen hydrolysate 


1.0 


Triethanolamine 


0.5 


Liposome dispersion of Example 5 


5.0 


Preservative 


q.s. 


Pigments 


q.s. 


Perfume 


q.s. 


Distilled water 


To 100 



As described above, the present submicron-liposome containing triterpenoid 
5 at high concentration has reliable safety onto the skin because toxic solvent is not 
employed, and has good chemical and colloidal stability because the submicron- 
liposome can be prepared in uniform size by self-assembling process. Further, 
because insoluble triterpenoid is loaded within liposome at a high concentration, 
the present liposome can exhibit much higher biological activity than free 
10 triterpenoid itself, and therefore, can be incorporated into cosmetic and 
pharmaceutical applications as an active ingredient. 

Although preferred embodiments of the present invention have been 
described in detail hereinabove, it should be clearly understood that many 
15 variations or modifications may be achieved within the basic inventive concepts 
of the present invention. 



